radar observations and the requirement for 80% or higher hourly cloud fraction. These 116 observations represent the largest dataset used for this type of analysis to date, with over 117 300 hours of observations from each location presenting a unique opportunity to study the 118 dynamical and microphysical structure of shallow clouds in marine (GRW site) and 119 continental (FKB site) environments with statistically robust information. 120
Comparing the overall characteristics of the marine and continental stratiform 121 clouds shows that marine stratiform clouds (GRW) have a higher mean rain rate 122 (9.73x10 -2 mm day -1 ) than their continental counterparts (FKB, 6.81x10 -2 mm day -1 ) ( Fig.  123   1b) . This is in connection with a much lower cloud condensation nuclei number 124 concentration present at the marine site (Fig. 1c) even though the liquid water path is7 lower than at the continental site (Fig. 1a) . This is consistent with the second aerosol 126 indirect effect (Albrecht, 1989 ) and the role of aerosols in rain suppression. Continental 127 clouds are also mostly characterized by stronger cloud-base turbulence and lower cloud-128 top turbulence than marine clouds (Figs. 1e-f ). Overall characteristics of the observations 129 collected at both sites are shown in Figure 2 . 130 131
CLOUD TURBULENCE 132
The large dataset of turbulence measurements provides the opportunity to study the 133 statistical properties of turbulence at the previously described contrasting locations. The 134 vertical structure of eddy dissipation rate has some clear differences between continental 135 and marine stratiform clouds (Fig. 3) . Turbulence is maximum at cloud base and then 136 steadily decreases towards cloud top in the continental environment (Fig. 3a) . On the 137 other hand, marine clouds tend to be the least turbulent at cloud base (Fig. 3b) The higher low-level turbulence observed at the FKB site shows the strong 151 dependence of these clouds on surface conditions whereas, the highest turbulence being 152 observed near cloud top at the GRW site is consistent with these clouds being mostly 153 driven by cloud-top thermodynamics, in particular with the expected effect of cloud-top 154 radiative cooling, in the marine regime. The diurnal variability of ε is consistent with the 155 timing of the turbulence generating mechanisms. Over land there is a distinct increase in 156 turbulence intensity in the afternoon hours, in connection with a surface-driven boundary 157 layer. On the other hand, marine clouds tend to be more turbulent at night, likely in 158 response to a stronger cloud-top radiative cooling in comparison to the daytime, when the 159 absorption of solar radiation reduces the cooling magnitude (Fig. 3) . 160 (2016), the width of the droplet size distribution is proportional to s 2 /t where s is the 213 system response time and t is the turbulence correlation time. It is expected that stronger 214 turbulence with smaller t will broaden the droplet size distribution, enhance drizzle 215 formation, counteract the aerosol effect on precipitation, and thus lead to smaller S0. 216
Results from the two sites analyzed here show a general agreement with this prediction: 217 S0 in a turbulent environment is smaller than in a less turbulent environment. In addition, 218 s will decrease with the increase of turbulence strength in relatively clean clouds (e.g., 219 marine clouds) but it is almost independent of the turbulence for relatively polluted 220
clouds (e.g., continental clouds). Therefore, it is expected that turbulence has a stronger 221 effect on cloud droplet size distribution in relatively polluted clouds. This can explain 222 why the effect of turbulence on S0 is larger for continental than marine stratiform clouds 223 as shown in Fig. 4 . However, it is interesting to note that S0 is negative at high LWP and 224 high turbulent levels, suggesting that the increase of aerosol concentration will enhance 225 rather than suppress rain rate in a stronger turbulence environment. This (Fig. 4) . Moreover, turbulence does not seem to have an important role in 235 precipitation susceptibility, especially for marine clouds, at low LWP values (Fig. 4b) The results presented here are in qualitative agreement with those found in previous 250 studies, thus supporting a near-cubic dependence of rain rate on cloud depth and an 251 inverse dependence on cloud droplet concentration (Fig. 5) . It is expected that the 252 observations from the GRW site would most closely resemble the behavior found in 253 previous studies given their marine nature. However, observations at the FKB site also 254
show good agreement with those from previous field campaigns, thus suggesting that 255 continental shallow clouds are expected to scale with the mean cloud thickness and cloud 256 droplet concentration in a similar manner (Figs. 5a and 5d) . 257
Given the nature of the observations analyzed here, the connection between rain 258 rate, cloud thickness (H) and cloud condensation nuclei number concentration is extended 259 toward lower values of rain rate. This seems to lead to a steeper relation between R and 260 H 3 NCCN -1 than that expected when analyzing rain rate values above 10 -1 mm day -1 . This 261 characteristic is also a consequence of the narrow distribution that H 3 NCCN -1 has in the 262 cases analyzed here (Figure not shown) . It is interesting to note that continental clouds13 produce a very similar slope for the contours of high joint frequency of occurrence to the 264 marine case, but with an expected lower rain rate (Figs. 5a and 5d) . 
